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(57) Abstract 

PURPOSE: To provide an electrochemical element 
capable of being operated by a large electric current by 
containing a lit hium^nitrid em^l egmBoy nd and metal 
jjthium respectively m at [east one of paired 

CONSTITUTION: An electrode material having a lithium ion 
conductive electro lyte interposed between a pair of 
electrode and including lithium nitride metal compound 
and metal lithium is contained in at least one of a pair 
of electrodes. Moreover, a lithium nitride transition 
metal compound is used as the lithium nitride metal 
compound. These materials are used to obtain a battery 
composed of the negative electrode 10, a nickel mesh 11 
serving also as a current collecting body and for 
holding the negative electrode, a separator 12, a liquid 
electrolyte 13, the positive electrode 14, a high 
chromium stainlessxrteel mesh 15 serving also as another 
current collecting body and for retaining the positive 
electrode 14, cases 16, 17 and a gasket 16. 
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lte^m^wb^^. 

[1***3] y^*A=hy K4feK-fb**ws, /vfrfto 

»6«iS«r*-r 5 r t t5« #* i iB«c<7>m« 

[»**4 j y h v b'm&&Mit-s-m*, y 

[0 0 O 1 J 

[0002] 

a^-fiii^^^f-. msMbi****^* if* 5 *) 
5 0 *:*»-et>, s^^Bng^y^^A-^mafett, jfi 

[0 0 0 3] yf^Alfeffl©ASffi!|l3li: Ltli,. r 
ft*T?iffi£rfb3;h.T**:fc0>K*sv*TI4, £JR y 5^? A 

[0004] L.36»L*as5>, &mv?-'>MzRzxm$a 

( 1 ) £&&tt4»3Bfc&ft&&tt 3 7 0 m A h / g "C-fc 
t), ^a!lf!>AOl»tMKffl38 6 0mAh/g 
KJ£^/J>$ < , $ e> lefts® Sfc 9 0>9££flffi£M;$ e> 

[0005] ( 2 ) «»fc3SfiMeBWbaEEEit:<©£ 



[0 0 0 6] 3 — o ys<'Jsmtm-0 2 8 1 3 5 2#(C1 
tt, &{by^9A&^y^9Aa2^tt&A;|£ttft£ 

S^CSbf^U SfcC. D. Desjardins^l-iS 
fi&gfi&JRy ^^MZit^XM^t^^ 4 0 0mA 
h/g<£>|f<£r^U SfcittbjBSGttttfe&Ky 

CV&LX&> Z> t SiX-Cl^S (Power Sources, 
vol.12, pp. 489-498 (1989)) 0 

[0 0 0 7] &L±toZ.kfrh + &4by?-9.k£&Jiy?- 
[0 0 0 8] 

<r>btty) % ternVf-V^ZmMb Ufc^-tcit^T^cm 
[0009] aMSWHt, W-tOSUSSrft?* U y ^"^ A 

[0 0 10] 

{k**fcA«y^^ASr-^tr«fiBm?6r» *ulB-M^m 

[oon] *?>i^ yf^=hyK4M^L 
-Ctt, y^->>A= hy KS^JH^%Srfflv>5 i b^T' 

[0012] $ibtc, y^-->A=hy Kj^&jRfb'fi-* 
y^-^A-jjc^wi^ifSrWrti-sfco-efcs. 

[0013] 

[0014] ^y^**£»fcy^*A<D«£4fe$r* 

^by^^^o^bS7cSt£:^#^^n5. LA>u*as 
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fr*k£*\,^kfr <b®&KJ£E«tt/h£ a t> <o t *£ *> , 
^rW^I^S-Y > t— ? aJjfs < ft 5 1) <£> i: #;L b ix 

[0015] rtLic^fux, y^?A= hy K&Jgfc-S- 

m+fcm&tt-r. y ^*a= h y K^s^^i: 

[ooi6] y a= h y KSp&lMtefei::*^ 

i 3 _ x c o x NT*^$n5- h y k^/</w hgey 

L i 3 _ x Fe x NT-*$n^)= hy K^y^^AtC*5^ 
Ttt, =^uh*>Sv^i^W:+l<ffio^t4»cffi2-i:-5o 

Li 5 Ti N 3 t'*$Jx5=hy K^VSEy? 1 ? 
•MCfcVvC^^WHMflS, Li 4 FeN 2 f*$^5= 
Ml K»^y^t>A|cfcV^-C^fi+2fBro^ffi=£-i 

^o-CV>5 0 Lfcj55oTrttiboy^T>A^ h y 
[0017] Lfc^oT, ^Jgy^^Ai: y^^7A=h 

x% mmufcttVT-tJ*- hy h'&mit-a-vo/mfimR 
ffi<o2ttRMX'h£.czzt}:tey). -t©*i*#HE-r > 

[0018] rwi^iy h y K^JSft-g-^i 

fi, L i j_ x N i x [L i 2 N] , L i !_ x Cu x [L i 
2 N] . L i !_ X C o x [L i 2 N] . L ii-jFe^ [Li 

2 n] *£¥<Dmtv^$j*<7>tt&<n&&mmizi5^ 
x % vt-v ytr/u s mutt e v&mm^ 

£'<)m&Zii1tmm&&Ml&1rZ>t><Db^ Li 5 Ti 
N 3 , L i 7 VN 4 , LiZnNi £*tf>i&^S<Z>jg*?iig£ 

[0019] ztih<D y*f-vj*=i v y K&JSfc-g-Wcia 

x, mej^T-s^o^afliit^-r^y^-^A^hy 

JS^OWffitmt LTfflv^fc»^ % 

f - *5/J- $ & t> <£> £ 5 r i: <b * L < B 

[0 0 2 0] *fcJW±roSfttcJ; 9. Uf!>A=H) K 
tefcit-SVok LTfi, A^O&fFafilJifc^U y^* 



[0021] $p>ic % m^Yk^^-t uxoyf^z 
ttm&ft^hnmm&mimftistix^z 

[0 0 2 2] 

[oo23] (.mmm i ) ^ussMi-^u^Ttt, &m v 

^y^^AirL i 3 F eN 2 T-^$tl5-hy K^y 
[0 0 2 4] Li 3 FeN 2 T'S$tl5=H;K»yf 

(Li 3 N> k&mm&^'i-ktxm&u ^<»m 

9 0 0t:-C6Nrrig^S;U L i 3 FeN 2 t'«$ix5= h 

y K^y^^ASr#fc 0 

[0 0 2 5] ?kt-, CO<t5t-LTWfc=hy FWBtlf 

Sr&j^ y ^ ^ A?g_h{3^jR y ^ «^ a t mmnitfr 

9 : 1 i:#£«fc 9 i - ^^*?, Li : L i 3 F e N 2 0 
^SJtASl 8 : 1 kt£Z>£o\cmiGl,tz a ^cO^BEj^D 
— 7— Ti£3££,#>?jgU =Ky K^Ky^^A^JSl 
y MztBM S^Wtc: l o o » moff^iciES 

[0026] u±<d x b i- vxmzwxmnz. 
* y>~{z3zmi>xmMk l> ^(om-^mi^xmii^ 

[0 0 2 7] fiU E)liw*JV^T. 1, 2 f±±IS-C4ifc 

^7— h (PC) (DME) 
1 : 10Jt^X^Lfcjg-g-^{-6 7 S '-fl:y fDA!) 
>- (L i P Fg) Sri. OMOSIgi^Sip^Lfc 
7, 8fiX^>-U^^W^— *T*£>9, 

[0 0 28] mz.HM<Dtz#>^ WTO^-fetc J; 9^JS 

[0029] ^jgy^^Atsfty^^^zg^-Wi, 
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[0 0 3 0] ro«tp|CLT#fcmfiitt^SrfflV^fc^ 

[0031] ^(D£?\cLxfflfcLfrft$mtfi&. &m 



^tzmmt^±^m^^tzm^^m-t e <om& 

[0 0 3 2] 
1*1] 







L ijFeNj+L i Ofc&BJI) 
L i 3 N + L i CJttffl) 


1 2 
19 



[0 0 3 3] W±wrt;6^. *^J£^tcJ:Si: 
[00 34] mt^&i 2 ) ;*:jiIfe0iJi;L:fc^Tf2, ^MM 
[0 0 3 5] y^!?A-^fl;n!i<o^@H-!pfi: LTHiSM 

i xmzmmun 1 8 mm * (Dmztthi&z , 
[0036] iif^AiRiiciffifefa-c^ 

a'^Mfcy*-** (LiCo0 2 ) Srffll^fc,, jESS 

mV^^^ir^.AitX'2 : 1 (DJt i: «fc ? Kftg-U 
7 0 0 1Cfj«t5 d i: T~&J5£ Ufc„ 
[0 0 3 7] roi5t-LT#fc3^myf !>A 

X#V (PTFE) £rfS£- LTIEl®* 

WtLfc„ r©jEiSftl 0 0 0mgSrl8mm*WS 

ft. 

[0 0 3 8] «#Kfc-fc/<u— *tt, IBSWitRtt 

i?r«o!J 5^^Afl;?aSrfg^Lfc 0 ®3 ScfcV^-C, 10 

has. i i temmfc*%.tif*.\&*&n-rz>fz#><D-y 

>T>\<* y i/z>.^ 12 li-fev^ L~ * , 1 3 tittfi?ii£, 1 4 
«jE«, 1 5temmfc*$fcto&&*Vkm-fhtz#><D^<{ 
d A^^V-U-^^ 3'->=., 16, 1 7fi^.7 i >L'^M 

[0 0 3 9] <^(ClJt^Ofc^lcAM«-3|sf t UTilW 1 

xwc&is y^A^fcy?-* j*<n>m&m*i% v \fc w 

[0 0 4 0] wO.t^t-tTWfcy^^A-^m^Sr, 



1 0mAOt»« 3V~4. 2 V <DW£.WmX'l£mM 

fttscm&ffotzo *<om&'&bixtzi&m&j&*m4\z7jk 
^<om&%)&&mttnk^xm^tzmk<oj3i>^ &mv 

[0 04 1] £JLb<E»;r,>; ±9, *HJSWtc:J:5*^H-^ 

zm^tzv a ^m^T-^f^ib^-ertg-C' 

[0 042] (HifePil 3 ) 3|^dli«l^*Jv^-CHt. yf^ 
a= h y K&Afc&ife t lt, setfeM i , mmm 2 tc^ 

ItSL i 3 FeN 2 fi$n5-h!) K»®?y Atctt 
tTL i 4 FeN 2 -C*$ix5-by K^y^*A£/fl 

m^itmrn^f-k LX})^$j*z&mm.&&if&Ltzmiz^ 

m y *? v a « , wT<75*-j£T*-g-fife Lfc. 
[0043] ^sy^-^A^^Mitia^icv^, mmn. 

ti&P 9 0 0 "CT-JPflft UgiSfc Lfc. r Ojfi^T* 5 &ffflhD& 
L, ^^St^*7ki^Ufc^±tcStLfc L, Li 4 F 
e N 2 T**$^5= h y K^y ASr-a-^Lfc. 

[0044] ^<n£.o\z.\^xmtz- hy K^y^^A 

2 1 nmz. y ^ a -yK.mM*$ij$. Lfc, 
[0045] rro*^b¥ : -fe/u^fflv^Ti^SP^>fc— y 
>*«:Sfi£U m^®3«et^*«)fci:^5, 110/ 

[oo4 6] ±is-c*^riy^'>A-^m?i!i2rfflv^ 

m«JBEfiHiS0!l 2 ■FWJtlSfiriU^ J: 5 y ^ ^ A ~ frWttKO 
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i o o 4 7 j &.±<oz t£Q, ^mi&wizjizmimft 

[0048] %-fc.mfeftm<7>'{>¥— ± 

10049] (hsmh) ^m6.m\z.n^x\^ y^? 
tiz>~vv K=^hgsy^^A^ffiv\ nkm^ra 

L i 2 . 5 Co 0 5 NT'»$tu5= hy K=^/H^y^ 
?Afi % ^fcy^£A£&Jg3^Uh£^-/l'it-e5 : 3 
lc«*U SW'PS 0 0 < CT*iPf^-r5r.i:lcJ;«?# 

10 0 5 0] r<75J;5ICUT#fc— by K=^n>^y 

Hffiflil 2 1 Italic y g=- ^Az^i^ifj Lfc„ 
[00 5 1] r^>mM'fb^-fe/US:fflV>Tl*9gB-r>'f— y 
:".*«r«j£U IttiSttSr^fcir^, 9D/c 

W&ktt^X^ZZb&frfr'olt, 
[0 0 5 2] ±IBT-»fcy^-^A-^li?tilSrfflV^ 

m«ffifi^JS^2 >pa>Jttfc0!l£ y ^i>A~^@rfe<o 

[0053] w±or t i o % ± sMttft 

[0054] ifc, ^USStfll- J: 5 >f 

[0055] (lettfify 5 ) ^njfetfjtc&v vrii, settey 

[0 0 5 6] ])f-^J^-^.^M<r>nW^tAii Lt, HJS 
#l 1 T*#fcmi&OTf 2r 1 8 mm * <Dm\ZfJh%i% % 

[0057] v ^-^w^nmrnm^b l-ci*, 

HiSfiS|2T-ffl^fc3^^u hMD^VJ* (LiCo0 2 ) 

-mk?-?^ (t i s 2 ) zm^tc z.tuz. 

femttb LXPTFE&}&-£l,XlEmWf4b Lfc„ r« 
iEHWifsf 1 OOOmgSrl 8 mm <t> (OmZ-ftloWL^X^ 

[0058] mmKb-bs*^-?^ nt&mi basics 



[0 0 5 9] &l£Jttfc(£>fcii>l;: x LT3BS0!l 

i ^>jtts<0!i-c#fc^s y f- ■> a £ ^-fk y ^ ^ Acoi^e-^i 

[0 0 6 0] r 5 LTifc y f !? AZftt*^ 1 
OmAClffitt, 1. 5V~3. 0 V<DmJ±&MX'fcm 
i5StftScmS:ff-o7t 0 %<D'&^ ^HiS^f'iS&Jgy^'? 

j*b~b)) vmkv ! i-'>j*<Dm&®*%.mii&b i,xm 
[0061] u±.v>^b&Q. &m&mz£z&mtn 

hZ>Z.bfr*?fritz 0 

[oo62] mmm e > ^^s^jiwiju^tt, 

Sr«B£L, *<Dft$Mi'¥—<?>*$:m&-tZ>bbh 
UlSFi 2 t l^iltcli^k^*^ LT y 5=- £ 
UfcWfcov ^Tlft^S:?? 9 o 
[0 0 6 3] - hi) K^^^h^yV^A-^^i: u 
TO:. Li 3 _ x Co x N (x = 0. 2 5, 0. 12) X*ifc 

£tiz>h<Dzni&M4 bmm<Djj&x-frj&i,ti 0 

[0 0 6 4] CO«t9l-UT#fc=hy Ka^hK!) 

[0065] z^mMit^^m^^x^^^^'—y 
>**mi£\^^ffi®mmji*iK#>tzbz.z>^ 9Q/ C 

m 2 (x = 0. 2 5©t)©) , 10Q/cm 2 (x =0. 
[0 0 6 6] ±fBT-#fcy^^A-^m?f!iS:fflV^ 

xni&m2bmm<D%i&w&m*ft'?tz.b^*>, *z<dwl 

[0 0 6 7] «±cor it), ^Htfiffiic J: s Affirm 

[0 0 6 8] l|g#I©-1'yk , -^^t)ii:, 

[00 6 9] (Hte^7) *|Q£«lC*it^Ttt % y^^ 
ix5=hy K<W»y^-!>AS:fflv\ si^i 't^rom 
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VJ*r&MM*Wif&^W\z^x®m*'irfb<, 
[0 0 7 0] L i 2 .5Cu 0 5 NX-«$tt5= h y 

y mti)'?-v^b&mm**j\'ifrrz5 ■. 3K 

m&L, ft*ft«E4»5 0 O'CTAn^-TSr ileitis 
[0 0 7 1] rcoJ;?JcLT#fc=hy KttBty^-^A 

[0 0 7 2] ^wmm-fk^-fe/uSr^v^-CrtSCW vt°— ^ 
>-*«riHJ£U ^?^S()efetSr*fefctC5, 10Q/ 

i ^©jtR«ic v t>isr9i^ftO'h$ 

[0 0 7 3] JbE-eWfcy^AZlWKftSrJB^ 

[0 0 74] K±©- tit), 4£BK0i|£ J: 5 

[0 0 7 5] *IUfi«lcJ:a4:«ffiffB5©'r> 

[00 76] (HJS#I8 ) *36»«R::fcV vctt. y 
A= h y K&JR-ffrg^fc LT, L i 3 MnN 2 -C«$*t5 

= hy K-^>* r >s?y^f>A^fflv\ mug 1 1 mm<o 

[0077] = h y \t-v>tf>wj*-$J*tt* mt&$u 
^v#^y^?A£fflv^cKWfi, SWfiWii^Wl!: 

[0 0 7 8] i©«»fl:^fe/i'Srfflv^rtas-<>tr-^ 

[0 0 7 9] ±E"e»fcy -JMW&Srfli^ 

mmJEEf2HS&#l2 «f oit*S5«lcJ:* y ^*A-&®t!i© 
[0 0 80] W_h<£>;L t X <9 , J:5Affitt»S: 

^ if \t y ^ * a - W8»f4, *««tt-(?ofWb*s^riB-c*> 



[0081] (ntsey 9 ) *ms0ijtc*jv^ii x y 5=-^ 

A~ h y K&J®{fc-£^i: UC, L i 5 MnN 3 T-*$tt5 

-by Kw^yfi?AS-ffiv\ hj£#ii tPJtaio 

T Z> 1 1 h \z % m&W 2 £ HttKimftfcSMR?- 1 lt y 

[0 0 8 2] =hy b'T^Jf>mV<f-<>MZ. Hj&£0!|4 
i: R^^fe-C^ L^ 0 C <D £ 9 lc LT#fc= h V K 
^>^>^y^l>ASrffli,NfcWI-li, SStttifi &IrI&M 

[0 0 8 3] ^ODma^iryU-SrfflV^TrtgP-l'Vfc"— V 
>^&aa^L, m^SMSfei-Sr*«)^i:r5. 14Q/ 

[0084] Jifer-^fcy 
mmffittH^^J 2 ^ ©jfctfcwcts y ^-^A-i^m^© 

[008 5] KJUi^r tit). *Hte0iJtC<t 5 A^^- 

[008 6] (HJS0«l 1 0 ) *HJS0!llc:*Jl, ^Tli. y ^ 
£ a= h y K^JSfb^i: LT, L i 7 Mn N 4 X*«$^x 

[0 0 8 7] = hyKv^KUf|?A|J, HJS0y4 
t P«0*-feX-a-fife Ufc„ w© <fc 0 \Z. h y K 

-T>^>Ky^^ASrffl^fcjJ«1-fi, H^dlt^lc 

Lfc„ 

[0088] r. ©m^-ft^-fe/uSrfflV^f^gP^ > f— y 

v^&a'jjtu m?t^ib®ei**«)fct^5. 16Q/ 
[0089] $ fc, ±tex'^fc y ^ ^ a -^m^srffl v ^ 

[0090] &.±<oz\k£V. *SStomz.£Z>fiffllt& 
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[00 9 1] (Xftfft 1 1 ) *Htfe«RU-*5V ^Ctt, V f- 

r> a= h y v-^mit-tm £ lt, l i 2 5 n i 0 5 nt*« 

[0 0 9 2] -W«t9J-LT#fc=hy K=y<*vHt!J 
[0 0 9 3] r^^fc^/^ffl^Trt^Vfc'— y 

[0 0 94] JiE-Cftfcy^-^A-ftWftSrfflVN 

wmEErtiusw 2 txDtt&m^ «t -5 y ■> azww© 

[0 0 9 5] WJbor tit), #lli&09KJ;S£lgtm 

[0 0 9 6] (SlJfefll 1 2 ) ^HiSWdfcV ^Ttt, y f- 
^= h y K£*Mfcfr*£ LT, L i 3 S r 3 N i 4 N 4 "C 
«$ix5=hy hn>^r>A=3/^/u^y ^?A£ 

\zm^t^m=Ft u-cy^^Aii^m^i^fifeLfcwic 

[0 0 9 7] = h y hD>^^A=5/-ir/^y 
[0 0 9 8] dCOi^tCLT^fc- hy K^hoyf) 

a= y *vn* y * ^ stjhv *fcttfl-Hu ussct 1 1 mm 

[0 0 9 9] ^Oimft^ffl^TWyf-y 

[oioo] ±e-?»fcy^*An&tt«i«:ffl^ 
mmffifilliSF!l 2 4"fl5Jt«EWlc J; 5 y ^ * Az:»c«feo 
[0 10 1] ^(ortit), *^OT(cJ:<5;*&*mSr 



[0102] (SH&M i 3 ) 43Bfcfflfc:i3v vcr*. y ^ 

l?A=M) h'&mib&Vok LT, Li 6 Cr N 4 T?*S*l 

-T 5 k k h tc, jdfiffl 2 t R*i;:«»MSj*?- i: LT y 
[0 10 3] = b y K^BAKUfijAH:, SliSflH 4: 

[0104] r<om^t#-«r/wSrfflV^(*9giJ'f >- 1— ^ 

>^.sra'j^L. mfmmmriz&ibtckzz* 13 ay 

[0 105] 4fc» JbfE^fcy^^A-^milfe^fflV^ 
[0106] ^±©r t J: <9 , *jQIS«fc J: £ 

[0107] mmm 1 4 ) ^mmm^^^xa, y ^ 

h y K^M^^i: Lt, L i 7 VN 4 T*^$tb5 

= hy K^-^>-^y ^js^i itmm<n 

t k h t-. HJ£«aJ 2 k W\m\^%it^m^ kL-XV 

^■^j^-^m^m^. i,tzm\^\,^x®.m*n 0 „ 

[0108] = h y K^>i?>^y ^?i»fi. HJ£0iJ4 
^<•^-^>^y^^A^fflv^fc}iW1•«:, ^iSCT 1 k IrI«!c 

[0 10 9] ^wm^fk^-feyu^fflVTrtgC^ Vt"— y 
>*£S?J;£U «?t#»)«fiT:Sr*«)fc 4:^-5.. 1 5-Q/ 

$ k 4otP5 Zl k frtofro tc a 

[0110] ±mxmzi) ^^A~^m?i!i5rffl^ 

[0111] K±©r .hit), *IB»Wlw J;5Hffitt» 
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[0112] (HiSW i 5 ) #ni£0!ii£*iv>-cte. y ^ 

-7.6.= h y K£*ffcfr*fc L.T, L i 6 MoN 4 T?^$^ 

s^hy K*y.7 r f f >»y*-*A*rJBv\ sas^-iiirra 

[0 113] =h5K*y zfy'^mv ^0 -Mi, 

4t^©*st^Lfco ro«t9i-ux#y5:=hy 
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